This paper explores management challenges in relation to human impacts on cold water corals (CWC) in Norway. CWC are a slow growing organism about which there is uncertainty regarding distribution and values. We discuss area closures to protect this environmental public good against destructive fishing practices. Focus groups were combined with questionnaires to inform precautionary management measures that can be used to protect known CWC as well as areas where CWC are thought to exist. The research finds that respondents believe CWC are valuable and should be protected, but that this requires information on their presence and importance. Furthermore, priorities for protecting CWC differed between group discussions and the questionnaire responses. Use-values, particularly habitat supporting fish production, dominated the focus group discussions, while non-use and intrinsic values were emphasised in the questionnaire responses. Respondents rejected the use of the precautionary measure of temporary closures to gain information on CWC presence. Reasons were costs to fishers, and the rejection of the premise that precautionary closures would prevent further damage. This study shows that both use-and non-use values are effective arguments motivating people to support policies for nature protection. However, they are not sufficient to motivate support for precautionary measures that would provide significant but uncertain benefits for known costs. To motivate support for precautionary policies, there is a need to communicate better the types of organisms, services and values that may be lost without protection.
Introduction
The many dismal experiences from fisheries management (Myers and Worm 2003, Jackson et al. 2001 ) have led to the realization that in order to secure sustainable utilization of marine resources, a broader ecosystem management approach is needed. This involves widening the focus from single stocks to ecosystems, including human activities and values (Garcia et al. 2003 , Aanesen et al. 2012 . Stakeholders and citizens use ecosystem resources and benefit from their services in different ways. Interests may conflict with respect to what is seen as appropriate use of the resources. Furthermore, resource conflicts may arise in cases where the resource is a common public good, externalities may occur, and legal rights and obligations are poorly defined van den Hove 2008, Glenn et al. 2010) . The management changes required will therefore be most effectively achieved if a wide range of stakeholders become involved in issues pertaining to the sustainable use of marine resources.
This paper addresses the particular case of cold water corals (CWCs), which are often badly damaged by certain fishing practices, particularly bottom trawling. There is a conflict between current, known fishing values and future, uncertain values associated with conservation, biodiversity protection and other uncertain or unknown opportunities, including fishing. There is also significant uncertainty regarding the roles and functions of CWCs in marine ecosystems and the on-going and future costs of damage. This creates challenges for policy formation because improving the knowledge base requires resources, takes time, and may be unfeasible with the tools currently available to marine scientists. While decisions therefore have to be made without full scientific understanding, policy can nevertheless be informed by better knowledge of stakeholder and citizen perceptions, beliefs, and attitudes towards the issues at stake. The potential role of stakeholder input in decision making processes will be discussed here.
The almost total lack of public familiarity with CWC and its relation to ecosystem functions and services makes this resource difficult to value using standard stated preference valuation techniques, such as contingent valuation or discrete choice experiments. Recent attempts have been made (LaRiviere et al. 2014) , but the interpretation of values elicited under such conditions of unfamiliarity, uncertainty and ill-defined preferences is problematic (see Wattage et al. (2011) for more detailed discussion). In order to support decisions, reducing peoples' values to an uncertain monetary entity may not be sufficient. To delve more deeply into the ways in which people understand and reason about policy decisions that have an impact on CWC, we therefore employed a deliberative approach Howarth 2002, Lo and Spash 2013) . Although well-developed and integrated in decision support (Söderholm 2001 , Morgan 1996 , studies that apply deliberative techniques to the precautionary principle by involving citizens and stakeholders are still rare (see Mason et al. (2010) for one example). We combined group discussions and individual questionnaire responses in three focus groups carried out in Norway, to explore attitudes towards CWC and related services and values. Questions focused on individual and group thinking regarding the tradeoffs between conflicting values; in particular, opinions regarding trade-offs between future potential uses versus current fishery values were studied.
Since this study looked into Norwegian CWC, we consider the Norwegian populace at large as the relevant population. Both stakeholder groups and individual citizens are of interest (Kahane et al. 2013) . Fishers have a particular stake since regulations may affect their activity directly, and since they believe CWC are important to fish (Armstrong and van den Hove 2008) . However, both fishers and non-fishers may have an interest as citizens in maintaining fish populations and securing other CWC values, including non-use values. CWC -the "rainforests of the sea" -may also be of more global interest, but for practical reasons we limited attention to the Norwegian population.
To tease out nuances regarding attitudes to CWC in the context of the scientific uncertainty about their extent, condition and functions, perceptions regarding protection of CWC were studied in two different contexts: 1) Permanent protection of known CWC grounds because they provide benefits or represent values now and in the future (albeit with uncertainty about these benefits), and 2) Temporary protection of candidate areas for the purpose of obtaining information on the presence or absence of cold water corals.
Both issues were discussed in the focus groups as well as in questionnaires answered by each participant during the meetings, in order to gauge differences between individual perceptions and group deliberations.
The objective of the study was to investigate the use of deliberative approaches to provide information relevant to decision making and management, especially in the context of the implementation of the precautionary principle. Insights gained are useful in assessing how CWC values can best be captured and communicated.
Background
Cold water coral and the precautionary principle Bottom trawling has been the main threat to cold water corals. Together with other drivers such as oil/gas extraction, climate change and ocean acidification, corals and other benthic habitats are experiencing increasing anthropogenic pressures . CWC is a slow-growing, reef-building organism found in all the world's oceans (MacIsaac et al. 2001) . Though known to both fishermen and scientists for centuries, the degree of understanding of these organisms and their ecosystem functions is limited . The damage caused to CWC by fishing pressure is reflected in the substantial estimated declines in CWC coverage, including in Norwegian waters, where damage has been estimated at 30-50 % . Additionally, their slow growth implies that they do not completely recover from damage, which, at least in the context of reefs, is largely irreversible on human-relevant timescales . The marine protected areas established in order to protect cold water corals cover 2445 km 2 or 0.3% of the Norwegian Exclusive Economic Zone. Furthermore, Norwegian legislation demands that special care should be taken when fishing, in order to avoid damage to corals (Anonymous 2004) . Uncertainty regarding ecosystem functions and values in combination with irreversibility of damage is generally viewed as a trigger for implementation of the precautionary principle in management (UNESCO 2005, The European Environmental Agency, The 2001), though precautionary action is not always taken in practice. There are many different definitions of the precautionary principle, resulting in misunderstandings that have been identified as one of the barriers to its use (The European Environmental Agency, The 2001). Key elements of the principle relevant to this study can, however, be broadly agreed to include: the need for decision makers to anticipate potential harm before it occurs or becomes likely; the justification to act to prevent or minimize the harm; and accounting for the advantages and disadvantages of action and inaction (Tinch et al. 2011) . The latter implies an exploration of values -these may be considered in terms of monetary costs and benefits, but this is not a necessary requirement.
Cold water coral and valuation
Although the uncertainty and irreversibility associated with CWC damage should be sufficient to invoke the precautionary principle, the realities of policy formation in most of the world means that the cost of action is an important criterion. Information about the costs and benefits (or more generally advantages and disadvantages) of action and inaction, about the consequent trade-offs, and about the ways in which people consider and value the issues at stake, form important inputs into the policy process (Morris et al. 2000) . Identification and sometimes valuation of ecosystem services can be used to make such trade-offs explicit. For many of these services their value is not reflected in any market, either directly or indirectly, making market-based and revealed preference methods inapplicable. A number of stated preference methods have been developed to elicit individuals' valuation of these services (see for example Liu et al. (2010) , Defra (2007) ). LaRiviere et al. (2014) apply a discrete choice model to study how the effect of signals regarding respondents' knowledge affects willingness to pay in the case of protection of cold water coral in Norway. The results showed that the Norwegian public were in fact willing to pay for cold water coral protection in Norway, and that the respondents' beliefs about their own knowledge affected this willingness to pay. The study does however not give insight into the more complex perceptions regarding management and option values. Glenn et al. (2010) used a discrete choice model to estimate the Irish population's willingness to pay for protection of CWCs. Although the study did not find a statistically significant willingness to pay, it did reveal a strong preference for a ban on bottom trawling where CWC are thought to exist. Furthermore, a large percentage of those surveyed claimed to value conservation of corals. Respondents stated that they would like to see CWC protected for future generations, for their role as a perceived essential fish habitat, for their existence value and also for the option to use or see them in the future (Glenn et al. 2010) .
One possible explanation for this latter seemingly contradictory result is the public's lack of familiarity with CWC, limited visibility and very limited potential for first-hand exposure. Other explanations are rejection of various features of the study, including the payment mechanism. In effect, the restrictive nature of the stated preference valuation instrument may prevent it from capturing in monetary terms the values and attitudes that are held by the respondents and that they express in response to non-monetary elicitation techniques. A discursive approach, on the other hand provides a setting in which individuals become exposed to the ideas of others, which facilitates discussions and thoughtful consideration of public (not just private) values (Morgan 1996) . It is in this light that we apply a deliberative approach to valuation of CWC; deliberation allows more time for learning and thereby for preference or attitude formation relating to an unfamiliar issue.
Ecosystem services and values
The first synthesis report of The Economics of Ecosystems and Biodiversity (TEEB 2010) introduced the idea of a tiered approach to values in environmental assessment and management. This considers the integration of value evidence in decision making as existing on different levels, from basic and general societal recognition of values integrated in social norms, through formal demonstrations and assessments of values, to full use of value evidence as key components of management tools. These tiers of recognising, demonstrating and capturing value require various levels of identification and methods for measurement of values arising from ecosystems. The current dominant framework is based on the identification of the ecosystem services provided to humans. Describing ecosystems and their functions in terms of the services people benefit from is intended to help articulate the importance of ecosystems and raise awareness of the many ways in which they support and provide value for human life and well-being. This translation is intended to offer a framework for representing public values for conservation in a more utilitarian form, rather than a more holistic environmental view (Barkmann et al. 2008 ). Many frameworks for assessing ecosystem services have been developed, for example by TEEB (2010), in national ecosystem assessments (see http://catalog.ipbes.net/) and in particular the Common International Classification of Ecosystem Services (CICES 2013), though there is as yet no agreement on a single approach. The Millennium Ecosystem Assessment (MEA 2005) framework divides ecosystem services into four categories (that remain, broadly speaking, the basis for more recent frameworks): provisioning, regulating, cultural and supporting services. Figure 1 illustrates the MEA framework adapted for CWC, starting with the more indirect supporting services that can potentially feed into the direct provisioning, regulating and cultural services.
Provisioning services are products used by humans that are obtained directly from ecosystems. As of today CWC provide no direct provisioning services, apart from a few cases of mining and collection of corals to make jewellery. However, CWC are potentially a source of original raw materials for industrial and pharmaceutical uses . The unusual characteristics of deep-sea organisms, their unique adaptations that enable them to survive in dark, extreme temperatures and highly pressurized environments, offer unique opportunities, making them the subject of considerable excitement in the scientific community, with many potentially interesting commercial possibilities (Armstrong et al. 2010, Arico and Salpin 2005) .
Regulating services are benefits obtained from the regulation of ecosystem processes such as climate and water regulation, erosion control and water purification. CWC could offer regulating services such as the sequestration of carbon, providing a climate change mitigation benefit .
Cultural services are non-material benefits obtained through, for example, recreation, aesthetic enjoyment, inspiration and learning. To date there is no direct recreational use value for CWC, apart from the unique case of Trondheim fjord, Norway, where they are found at depths accessible for recreational diving. Future recreational use may be possible, for example employing submersibles. Indirect aesthetic use is possible via films and books . Part of the willingness to protect CWC reflects the charismatic nature of these resources (Armstrong and van den Hove 2008) and that people want to preserve them simply for their existence or for future generations (Glenn et al. 2010) . CWC provide educational and scientific services for many people involved in learning about the marine environment. CWC could also provide archives recording intermediate to sub-surface water temperatures and salinity and serve as a good climate change proxy (Lutringer et al. 2005 , Puglise et al. 2005 .
Supporting services are those necessary for the production of all other ecosystem services such as nutrient cycling, primary production and habitat. Supporting services related to CWC specifically include habitat, biodiversity and resilience ( Figure 1 ). These deep-sea structures have been shown to harbour high biodiversity (Freiwald et al. 2004) and to support important habitat functions, notably with regards to fish nurseries, refugia to hide from predators and feeding areas (Freiwald et al. 2004 ). Both are likely to contribute to greater resilience of ecosystems and thereby the capacity to cope with disturbance . CWC seem to attract fish concentrations (Husebø et al. 2002) , in turn also attracting fishermen (Armstrong and van den Hove 2008) .
The total economic value (TEV) framework (Pearce and Moran 1994) has been used to value the benefits or well-being generated by provisioning, regulating and cultural services (Figure 1) , with supporting services being valued through their contribution to the other services (Defra 2007) . TEV divides economic values into use values, non-use values and option values (Pearce and Moran 1994) . Use values arise from direct or indirect use of a resource, while non-use values are derived from the value of knowing that something exists and/or that other people, including future generations, may benefit from a resource. Option values are a third category capturing uncertainty regarding future use or provision of the resource: what is it worth giving up today in order to keep those future uncertain options available? A related concept is quasi option value which refers to the value of future information which can be protected by delaying an irreversible development (Perman et al. 2011) . In this case, it would relate to willingness to pay to avoid irreversible consequences of development today, given the expectation of future increase in knowledge related to the resource (Perman et al. 2011 ). An important goal of this study was to find out if focus group participants support the use of temporary CWC protection measures for the purpose of obtaining information on the presence of cold water corals in the future.
Given that research on CWC is relatively recent and the degree of knowledge is limited, many of their services are unknown or potential services, i.e. option values. One example is bioprospecting: there is a value now to delaying or avoiding decisions that could reduce deep-sea genetic diversity, due to the unknown future potential for these genetic resources to contribute to human wellbeing .
Furthermore, since damage is essentially irreversible within a time frame relevant to humans, due to the low growth rate of CWC, the concept of quasi option value is important. While the benefits of preservation are uncertain today, they could become more certain through time as information increases . Valuation of option and quasi-option values is closely linked to the precautionary principle, as the valuation applies to processes of complex social-ecological systems, characterised by non-linearity and thresholds and also by uncertainty, ignorance and ambiguity for which it is not possible fully to quantify scientific uncertainty (UNESCO 2005) .
The TEV framework, as usually applied, is grounded in values derived from individual preferences, and is therefore focused on utilitarian values associated with an ecosystem. This does not mean that only personal use is covered -the non-use category covers altruistic values -but the key reference point remains the preferences of individuals, expressed in monetary terms which is then aggregated. Abson and Termansen (2011) , however, stress that it is only appropriate to apply the TEV framework when it captures the values that humans associate with the ecosystem services of concern. TEV has been argued to be incompatible with rights-based ethics as a basis for decision making, because concerns for doing the right thing, meeting social norms, and recognition of an intrinsic right to exist independent of human benefit, have been found to be important features of human attitudes towards environmental issues (Spash 2006) . On the other hand, these concerns influence human preferences and their expression, and non-use values -part of TEV -may be concerned with unselfish motives. Although rights based ethics may seem to require absolute positions (the rejection of any trade-off ), in fact, because of the existence of an irreducible plurality of values, absolute 'rights' of different people often conflict and in such cases trade-off or compromise is literally inevitable (van den Hove 2006). Discursive, deliberative based approaches are one way of dealing with a plurality of values and world views that depart from individual-based TEV. Appropriate choices depend on contexts, and 'problems' when applying stated preference methods may be interpreted as a sign that people feel uncomfortable with the use of individual preference based methods in a given situation. This is often associated with rejection of the implied property right or other forms of protest bidding. Figure 1 illustrates the constituents of MEA and TEV in terms of CWC, as well as the factors that are not included in these concepts. In this paper, we have chosen to discuss the results in terms of the TEV concept and the intrinsic right for something to exist, since we were especially interested in exploring the support for protecting option values.
Deliberative approaches
Many environmental issues are characterised by complexity, uncertainty, large temporal and spatial scales, and irreversibility (van den Hove 2000). These features may favour deliberative methods, as these methods allow for greater clarification and interaction. Deliberative methods that focus more on negotiation and consensus building may also be viewed as better suited to valuing public goods, including many environmental services (Howarth and Wilson 2006 , Sagoff 1998 , Kumar and Kumar 2008 . In the academic discussion on environmental planning there has also been a tendency towards communicative rationality where agreement is reached based on shared validity criteria (Gezelius and Refsgaard 2007) and plurality of values makes it more appropriate to speak of compromise rather than consensus solutions (van den Hove 2006).
There are a number of different deliberative approaches to valuation, from loosely defined 'group-based approaches' to more codified methods of deliberative polling, citizens' juries, focus groups and deliberative monetary valuation (DMV). Table 1 illustrates some of the diversity of deliberative methods applied in valuation. Discursive approaches can be used to derive monetary values, as in DMV, though this has been criticised for example by Niemeyer and Spash (2001) who compare DMV with costbenefit analysis, and find the same theoretical limitations in both, arguing especially against the "allure and simplicity of a single number as the basis for determining policy" (op. cit. p.583). Non-monetary methods can also be used to allow expression of preferences in units other than money, and may focus on direct expression of preferences for outcomes (Tinch et al. 2011) .
We used a focus group approach to deliberation: our objective was not to determine a single numerical 'value' , but rather to explore wider attitudes and preferences with regards to CWC and their management. Furthermore, with such a complex and unfamiliar set of issues, use of groups in which individuals shared key characteristics, such as the same Table 1 Summary of deliberative methods to valuation (Perman et al. 2011 , Turner et al. 2010 , Niemeyer and Spash 2001 .
Method Description
Deliberative Polling A random opinion poll prior to an invitation to one or several meetings.
Respondents are given the opportunity to listen to and question expert witnesses, as well as discuss the issue within the group before being given the original questionnaire once again.
A costly approach, where the number of attendees must be substantial if the results are to meet the standards of regular opinion polls.
Citizens' Juries
Consists of a smaller number of representatives. Less resource demanding than polling, and deemed to be equally legitimate.
Focus Groups
Selection of the public representing a specific type, and seeking a 'focus' view for that type. Replicates of a number of different types then represent a range of typical views.
Deliberative Monetary Valuation (DMV)
Applies more stringent stated preference methods to a discursive approach. Small groups that in total represent society are given concrete valuation problems for discursive evaluation.
interest or employment, eased the discussion, and allowed some consensus or compromise reaching, and clear identification of points of disagreement.
Method
Focus groups were held in Norway in October 2011. Three groups were chosen to examine similarities and differences in opinion of people with varying interests, backgrounds and connections to the ocean: a commercial user group (6 fishers), a recreational user group (7 sailors), and a group with no specific connection to the ocean (7 singers from an inland choir). The fishers lived in a small coastal community, the sailors were coastal city dwellers, while the choir came from a small inland community. The three groups may be seen as a continuum from stakeholder to citizen (Soma and Vatn 2010) . All participants within each group were adults and already knew each other through the activities they had in common. This helped to ensure free and open discussions. The groups were reached via contact with their respective organisations. The choir and the sailors club were offered a token contribution to the club. Members in these two clubs participated voluntarily and received no personal payment. Each focus group involved a facilitator guiding the discussion and an assistant taking notes on the discussion as basis for subsequent analysis. The small group sizes allowed sufficient documentation of the discussions. The focus groups took place in meeting rooms at hotels and participants were offered refreshments. A protocol was prepared as an aide to prompt and engage participants in discussion (Online Additional files 1 and 2). The protocol was open to provide flexibility but a number of objectives with related questions were set to steer the discussion. The general format was as follows: the researchers explained the background for the study and that the aim of the focus groups was to explore with the participants their perceptions and opinions regarding the topic. Then the participants were asked to introduce themselves. Throughout the focus group a discussion of a topic was followed by the participants filling in the corresponding section in a questionnaire (Online Additional files 1 and 2). Thus, prior to filling in the questionnaire, the participants shared their perceptions and opinions.
The first part of the focus group was kept broad, to ease participants into the discussion and to get information on their uses of the sea, opinions of the state of the sea in general, and knowledge of the products and functions the sea provides. After this, since CWC is largely an unknown good, some general information on CWC was given along with a digital presentation, on their biology, what is known about CWC (they provide habitat for fish and CO 2 storage, and their high biodiversity is a potential source of genetic resources for bio-prospecting), the threats to them (trawling, oil and gas industry, mining, ocean acidification), and alternatives for their management (closures, gear restrictions and eco-labelling). Then respondents were asked whether they had heard of CWC prior to participation in the focus group, whether they thought people in general would have heard about CWC, their knowledge of deep-water fisheries, as well as attitudes to management of CWC (should they be protected and why/why not, how should they be protected). One of the goals of this study was to obtain information about how respondents think about full protection of known coral grounds versus temporary protection of sites thought to have CWC. In order to make sure that respondents fully understood this, they were presented with two different options for closures: 1) closure of areas only after corals have been documented in an area, and 2) closure of a wider range of areas while waiting for areas to be mapped for corals. It was made very clear that the former would imply that corals could be damaged forever (irreversible action) while waiting for mapping, while the latter would be a precautionary action to ensure damage could not occur while obtaining information on the presence of cold water corals, but would have greater short-term implications for the fishing industry.
Key words from the discussion were noted on a black board and the administrator took notes as the basis for qualitative analysis. These notes were later compared to the answers in the questionnaires. The use of scientific terminology was avoided and the presentation was given in Norwegian. Care was made to not use value laden terms such as "services" and "values" in order to avoid causing a bias in the discussion, particularly with respect to reasons for protection. During the discussions the moderator specifically encouraged less active participants to contribute, and underlined that there was no right or wrong answer. If needed, the moderator probed into issues that had not surfaced during the discussions. In all the focus groups the participants were vocal, showed interest and contributed enthusiastically to the debate.
After discussions, the corresponding sections in the questionnaire were filled in. The questionnaire listed values corresponding to TEV that CWC represents, as well as their intrinsic right to exist, but without using scientific jargon. Including an individual questionnaire along with focus groups is a practice that is not uncommon (Morgan 1996) . It allows a check for bias that can arise due to differences among participants in terms of how dominant they are in the discussions. Further rationales for combining individual and group interviews point to the greater depth of the former and improved breadth of the latter (Crabtree et al. 1993) , and to the ability to explore specific opinions further (Duncan and Morgan 1994) . A number of questions were posed in the questionnaire with alternative answers which were elicited through a discrete visual analogue scale, in addition to options of not knowing or not caring. The questionnaire asked whether the respondents agreed that CWC should be conserved because of their potential for bio-prospecting (direct use-value), as habitat for fish (indirect use-value), carbon storage (indirect use-value), future generations' use of CWC (bequest value), because they have the right to exist independent of humans (intrinsic right to exist), and/or because of the large uncertainties regarding the values CWC represent (option value). The respondents were also asked whether they would prefer closing areas for one year, 2-5 years, five years or until mapping of CWC is completed. These questions gave us preferences regarding which of the values related to CWC the respondents emphasised, as well as attitudes to precautionary action. The respondents rated the questionnaire statements from disagree (1-2), neutral (3) to agree (4-5) or "don't know/ don't care". The data were pooled and the percentage of respondents that "agreed" was calculated for each statement. The survey responses are displayed in simple graphs, since the low number of participants does not justify further statistical analysis. In this study we only compare the group and survey responses with respect to reasons why cold water corals should be protected and how this should be carried out, as these are the most relevant issues related to management.
Results
The following presents attitudes relating to CWC based on deliberation and questionnaire findings. The results from the surveys are compiled from the three focus groups, totalling 18 responses, as two surveys were incomplete.
The first issue was to address the protection of known coral areas. The reader is reminded that the objective was to elicit the values focus group participants associated with CWC and other factors considered important in determining whether they should be protected. The emphasis here is on the protection of cold water corals because they may provide services and represent values now or in the future, for coral areas that are known, even if there is still uncertainty about the specific level of benefits. During the discussions, fishers recognised the indirect use-value that CWC habitat provides for fish stocks, including commercial species such as redfish and halibut. For this reason, they would be glad of coral protection, but were concerned about the size of buffer zones around the coral areas which would prohibit them fishing close to the corals. Furthermore, the fishers stated that they had become so efficient that the fish needed some protection, and that they already tried to avoid CWC areas, in part due to loss or damage to fishing gear when fishing on coral. Both the fishers and some of the choir were opposed to the protection of CWC merely for their beauty (existence value). However, some members of the choir felt this might change if it was possible to see the corals. The remaining members of the choir felt, for them, it was enough to know of the existence of CWC (non-use value/ existence value) to warrant protection, but they thought that the general public would need to be able to see the corals to justify protection. The sailors had a similar attitude. The discussions also revealed that the fishers were opposed to closures based on suspicions of their existence (option value) and emphasized that they must have a function in the food chain in order to be protected (indirect use-value).
There were important differences between the questionnaires and the group discussions. While use-values were emphasised in the discussions, participants favoured non-use and intrinsic values of CWC in the questionnaires. The questionnaires showed that 89% would like to protect CWC for future generations (bequest values) and 83% for their intrinsic right to exist. Similarly, a high percentage, 82%, wanted to protect corals for their option values. Figure 2 shows the aggregated results from the Figure 2 Reasons that CWC should be protected, questionnaire results.
questionnaires for the three focus groups on the reason why CWC should be protected.
The second major goal was to evaluate attitudes towards temporary closures specifically for the purposes of obtaining information about the presence of CWC, thereby protecting quasi option values. The fisher and sailor focus groups showed a general opposition to the idea of closures in order to map coral areas and to closures based on the potential for coral presence. All of the groups expressed concern about the economic consequences to industry, particularly fisheries, from temporary closures. While some suggested that coral areas should be managed based on the best available knowledge of their services today, the importance of a proper justification for closures based on knowledge of the ecosystem services CWC provides was stressed. Some suggested that a one year closure could be acceptable if compensation was provided for loss of income. Others felt more surveying was required before closures -again, in effect, rejecting the research premise that the closures would be a necessary precautionary action in order to allow a programme of surveying. While being aware of the economic consequences of closures to fishers, the inland choir did not show as much opposition to the idea of closing all areas until the mapping was done. The fishers and the sailors found it unreasonable to close an area to fishing for a year to ascertain whether corals were present when fishing had occurred for 30 years, on the grounds that the damage would already have been done in these areas.
The question posed in the questionnaire was 'while mapping is taking place would you be willing to close areas for (a) 1 year; (b) 2-5 years; (c) 5 years; (d) until mapping is complete'. The results from the questionnaires supported the outcomes from the discussions. The majority of the agree statements were for a closure of one year, and only 47% of those surveyed agreed to this. As the time increased the willingness to support closures to increase knowledge decreased as shown in Figure 3 . Approximately 75% of those surveyed were opposed to the idea of closing areas for 2-5 years, with only 6% support for a 5 year closure of potential coral areas. The majority, 61%, also disagreed with a closure until mapping was complete. The inland choir made up all of the 17% of those willing to close areas until the mapping was complete. 
Discussion

Equality in exclusion
Although fishers were in favour of measures to protect known CWC areas, they stressed that if they were to be excluded, the same would have to apply to all types of fishing, including recreational fishing, as well as the oil industry. The attitude that protection of CWC should also apply to all types of fishing and industries was also reflected in responses by Norwegian fisheries organisations to the draft regulation of CWC in Norwegian waters (Armstrong and van den Hove 2008) .
Irreversibility, precaution and perceptions of harm
While participants generally recognised the potential services and values associated with CWC, most were not willing to close areas with a view to obtaining more information on their presence and functions due to the consequences for fisheries. Thus, when faced with trade-offs, protecting the known existing use values of the fisheries seemed to weigh more substantively than protection of uncertain potential values. This suggests that they did not necessarily support a precautionary approach to managing CWC. The discussions, however, also reflected that the issue of irreversibility may not be straightforward. For example, some mentioned that local loss of corals could be acceptable if their existence was secured globally. Finally, while the fishers stated in discussions that they had become so efficient that protection was needed and emphasised the supporting services of known coral areas, they rejected the hypothesis that there could be any option values associated with CWCs in fished areas, on the grounds that the damage had already been done. Thus, we cannot conclude that our respondents necessarily reject a precautionary approach outright, since the additional damages of continuing trawling while mapping are perceived by some to be limited. Essentially, this is rejecting a premise in the research method, and serves to illustrate that this problem of premise-rejection is not limited to stated preference instruments -though with the difference that it is more easily detected in a discursive setting. Rejection of the research premise may in particular be likely when user groups have extensive experience with certain aspects of a resource. Resolving such differences of opinion would require adjusting the premises in the research questionnaire, which could be achieved through repeated focus groups, or through methods other than focus groups, for example by applying weights in a multi-criteria mapping (http://www.multicriteriamapping.org/) or social multi-criteria evaluation (Munda 2004) . However adjusting the premises in the survey for each focus group was not possible in this present study since an aim of this study was to contrast the findings of each of the three focus groups.
One particularly important element to account for when considering precautionary action, is that there exists a fundamental asymmetry at play in situations of potentially high and irreversible impacts. In such situations it may actually be more appropriate to focus on avoiding false negatives (i.e. avoiding a failure to anticipate damage) rather than avoiding false positives (i.e. avoiding action to avoid damage that turns out to be unnecessary) (European Environmental Agency, The 2001). If suspicions of irreversible and high damage trigger a precautionary policy measure (e.g. temporary closure) and more intensive research, then at some point the research may show that this was a false positive (e.g. the corals and/or their services were not at risk) and the precautionary measure can be cancelled. The losses would be economic and social benefits from not having fished those grounds during the time it took to show that there was no cause for concern. If no precautionary action is taken, but more research shows, only much later, that there was indeed real cause for concern (e.g. fishing leads to destruction of CWCs), then irreversible damages will have occurred. Participants in this study seem to have responded either as if such asymmetry between economic damage to fishermen and irreversible ecological damages to an ecosystem did not exist, or that such damage was not significant, for example because damage is local and global presence of coral continues. This is an interesting result, which to some degree differs from attitudes to, for instance, GM foods in Europe (Nelson 2001) , hazardous waste in the US (Hadden 1991) or marine mining in Australia (Mason et al. 2010) where risk or uncertainty leads to precautionary attitudes. However, it must be noted that in addition to different methods being applied in the above studies, in our analysis the respondents are confronted with a trade-off that is not just related to an 'anonymous' beneficiary of an economic activity, but to fisheries. Fishers in Norway are often associated with marginalised coastal communities that have strong social and political support. However, when asked in the questionnaire whether a fund to protect CWC should be used to compensate lost income to fishers, the majority disagreed or were neutral. There was somewhat more support for this kind of compensation if the fishers could document sustainable practices.
Group discussion vs. questionnaire
The potential role of CWC as providers of services that have use values was emphasised in the information given and the discussions that followed. Despite this, however, the questionnaire reflected that bequest values and the intrinsic right to exist (non-use values) were seen as the most important reasons to protect CWC. The latter was also found in the CWC survey by Glenn et al. (2010) , and other studies on factors determining people's preferences and environmental concern (Freeman 2003 , Barkmann et al. 2008 ). This may suggest that focus groups are less likely to reflect on some non-use and ethical concerns than stated preference methods. The range of topics that participants feel comfortable discussing may also matter. Some topics may have been more difficult to discuss among some categories of participants than others. It could be that focus group participants are reluctant to deal with sensitive topics in a discussion setting compared with a survey (Morgan, 1996) . However, while respondents may not feel comfortable arguing for protection based on non-use values, it is also possible that they did not think of this argument and it was not probed further. The different emphasis in the questionnaire responses compared to the group discussions may be due to participants being presented with clear categories which could be nonexclusively evaluated in the questionnaire. However, it is possible that the wording of the questions, including terms such as "future generations" and "intrinsic rights" could trigger respondents to lean in a particular direction. This is partly because these wordings inevitably bring new information: it is impossible to ask fully neutral questions about "intrinsic rights" because the very act of posing the question makes respondents think about these rights, whereas this may not arise so readily, or with such clarity, in a general discussion.
As found in other studies (see e.g. Álvarez-Farizo and Hanley (2006), Dietz et al. (2009) ) group discussion settings may encourage social behaviours and thought processes in a way that the questionnaires do not. Questionnaires -especially written rather than face to face -encourage inner reflection, while the discussion encourages consideration of how others will respond to ones' arguments, and concern with 'image'. Participants may experience pressure to conform to norms of group behaviour (Maier 1967) , which may, among other things, lead to strategic behaviour. There could be paradoxical results: for example, concern with what others view as realistic and solid bases for arguments may lead people to focus their statements more on tangible, shortterm values rather than on values reflecting their "true" preferences. Dietz et al. (2009) found that people were less likely to consider future generations and environmental benefits of mitigating CO 2 emissions in a group setting compared to individually, and more likely to consider scientific evidence behind global warming when determining willingness to pay in a group setting. Individual questionnaires resulted in a focus on personal considerations in terms of environmental values and beliefs, while in groups people acted like policy analysts evaluating side costs and benefits, feasibility and efficiency of implementation (Dietz et al. 2009 ).
'Minimal group identification' (i.e. division by ostensibly trivial common features) is sufficient to encourage group members not only to favour other members of the group, but to discriminate against other groups (Tajfel 1970) . A focus group setting, involving a group of individuals sharing key common characteristics, is perfectly designed for encouraging such behaviours, and this could influence expressed values. Indeed there is some evidence for this from the comments given by commercial fishers, most of them not bottom trawlers, who questioned why they should be excluded from certain areas, but not the oil industry nor the tourist fishers. Further research in this area would be warranted.
Limitations of the study
This study suffers from typical limitations associated with focus group studies. At a first glance the sample size in this present study appears small. Focus groups normally involve structured discussions among 6 to 10 homogenous strangers in a formal setting, and most studies consist of 4 to 6 focus groups (Morgan, 1996) . However, group segmentation by gender, socioeconomic status or geographical location was not central to the research in this present study. Segmentation and replication would have greatly multiplied the number of groups required and in our view are not necessary given the research goals. Instead far more important for the aims of this study was an assessment of the views and attitudes of the different stakeholder/citizen groups. Also the nature and complexity of the topics under discussion required a high level of participant involvement for which small groups are deemed more effective than larger groups (Morgan, 1996) . For this reason three different stakeholder groups were thought to be sufficient to meet the research goals of the study. Furthermore, in order to not bias or influence the discussions, the facilitator avoided specifying the services and values connected to CWC, and only informed about current knowledge regarding their biology. This could have biased the results comparing discussions with the questionnaire results, as the latter specified both use-and non-use values, as well as intrinsic right to exist, while the presentation only mentioned ecological facts that can be translated into use-values. Despite these potential biases, we believe some important insight has been gained from this study concerning different stakeholder and citizen perspectives on the precautionary management of CWC.
